Haplorchis taichui, a minute intestinal fluke, is a digenean trematode widespread in Southeast Asian countries [1, 2] . Metacercariae, the infective stage of the parasite, have been found in many species of freshwater fish [3] [4] [5] . Infection in humans occurs by eating infected fish in raw or undercooked condition. Infection with H. taichui is mostly asymptomatic unless heavily infected, therefore, haplorchiasis has been considered to be less important in public health view points. However, the precise status of H. taichui infection in humans has never been explored in detail even in heavy endemic areas.
province, north Thailand in September 2006. Fecal samples were examined by the modified cellophane thick smear method [6] . The kit used was manufactured by Department of Helminthology, Faculty of Tropical Medicine, Mahidol University. Approximately a 27.4 mg fecal sample was used for each specimen, and then the EPG was calculated by multiplying the number of eggs per slide with 37. The same fecal samples were examined also by the modified formalin detergent (mFD) method [7] to compare the sensitivity of the 2 methods. As shown in Fig. 1 , the egg counts by 2 methods were correlated well with each other (P = 0.008). However, the sensitivity of the modified cellophane thick smear method was higher than the formalin method (ttest; P < 0.01). Therefore, the EPG data of the cellophane thick smear method were used for further analyses in this study.
Approximately 70% of the villagers were found to be parasite-egg positive by fecal examination. All egg-positive villagers were treated with praziquantel (Opticide-FC, Medicpharma Co., Bangkok, Thailand) 40 mg/kg. Among those small trematode egg-positives, 25 villagers agreed to submit their whole stool samples after the treatment. To those participants, 60 ml of saturated magnesium sulfate solution was given as the purgative 1 hr after the drug administration. The expelled worms were collected, brought back to the laboratory, identified and counted under a stereomicroscope. The number of eggs per day (EPD) was calculated by the EPG multiplied by the average daily fecal weight of adult humans, 150 g. Then, the EPDPW was calculated by the EPD divided by the number of worms expelled. Correlation was used to quantify the association between the worm burden, EPG, and EPDPW. The statistical analyses were carried out using Excel 2007 (Microsoft, Redmond, Washington, USA).
The EPG obtained by the modified cellophane thick smear method ranged from 185 to 6,171, and the number of worms expelled ranged from 364 to 11,172. When the EPG and worm burden of individual participants were plotted, no significant correlation was observed between those 2 parameters ( Fig. 2 ) (r = 0.107, P > 0.50). In almost all (24 of 25) samples, the number of expelled worms were less than 10,000 and the EPG within 5,000 (Fig. 2 ). An overall EPDPW was calculated as 82. When the samples were divided into 3 groups by worm burdens (0-2,000, 2,001-6,000, and more than 6,000), the geometric means of EPDPW in each group was 168, 46, and 14, respectively, showing a possible reverse relationship between the worm burden and the EPDPW. To confirm this possibility, EPDPWs were calculated based on the EPG and the worm number of the individual participant. As shown in Fig. 3 , EPDPW and the worm burden gave a strong negative correlation (r = -0.664, P < 0.001).
H. taichui is one of the commonest small intestinal flukes distributed mainly in Asia [1, 2, 8] . Although many people are estimated to be infected with this parasite, H. taichui has been considered to be essentially non-pathogenic or have low-pathogenicity for humans, so that the detailed biology or mode of infection has not been investigated in detail. However, pathogenicity of this species was recently proven by autopsy cases [9] . Since the severity of infection is primarily measured by EPG, the number of eggs produced per day per single worm (EPDPW) is the critical determinant for EPG. In this study, therefore, we intended to determine EPDPW of H. taichui. Surprisingly, however, our results showed a strong negative correlation between the worm burden and EPDPW. When the density of the worms was low, the egg production was high. Previously such a phenomenon was observed in hookworm infection and was reported as the density-dependent effects on parasites fecundity; when the worm burden was increased, individual parasites produced less number of eggs than usual [10] . Each parasite has a confidence limit Total worm number until which the parasites may produce the eggs in a logarithmic liner manner. From the biological aspects, the competition for the survival among individual parasites might be low at the low density infection, so that worms may be able to produce more eggs than usual. On the other hand, an increased worm number may inhibit the egg productivity. Since the EPDPW of H. taichui gave a negative correlation with the number of worms, the estimated EPDPW is high at low worm burden and is low at high worm burden cases. In this study, the EPDPW calculated from the overall data was 82. When the participants were divided into low, medium, and high worm burden groups, EPDPW of each group was calculated as 168, 46, and 14, respectively. Thus, maximum EPDPW of H. taichui is estimated at around 168. Concerning the EPDPW of trematodes, for example, Metagonimus yokogawai, which belongs to the same Heterophyidae family as H. taichui, was 280 [11] . The EPDPW of Echinostoma hortense ranged from 1,478 [12] to 3,882 [13] , and the EPDPW of Pharyngostomum cordatum was 1,000 [14] . The EPDPW of O. viverrini was estimated to be 1,000-2,500 [15] . Considering these data and the size of adult worms, the EPDPW of 82 seems reasonable for H. taichui.
Mixed infections were observed in 8 samples, and the causative parasites included Enterobius vermicularis, hookworms, and Taenia spp. The EPG of H. taichui mono-infection and that of multiple parasite infections had no significant difference statistically. In mixed infections, the EPDPW may have been influenced. However, a different tendency may come out, when the parasites having similar life styles and similar parasitic mechanisms with H. taichui are the mixed infection agents.
The present results show that, in the case of H. taichui infection in humans, the EPG does not clearly reflect the worm burden or the severity of the disease. Pathogenicity of H. taichui to humans is evident [9] , and a low EPG does not always mean a light infection; therefore, caution is required to evaluate the severity of haplorchiasis. Early diagnosis and treatment using praziquantel, in combination with proper health education, is strongly recommended.
